





















































































This project is submitted in partial fulfilment of the  
requirements for the degree of  




















Faculty of Computer Science and Information Technology 






DECLARATION OF ORIGINALITY 
 
 
I hereby declare that this research together with all of its content is none other than that of my 
own work, with consideration of the exception of research-based information and relative 
materials that were adapted and extracted from other resources, which have evidently been 




























Mcshawn Vee Isidore Malangkig  
Faculty of Computer Science and Information Technology 15 August 2020 











I would like to express my sincere gratitude to my supervisor, Mr. Muhammad Asyraf 
bin Khairuddin for his expertise, encouragement, scholarly advice and guidance which have 
helped me to a very great extent in completing my Final Year Project. Thank you for the 
wisdom, unyielding supports you gave me and pushing me farther than I thought that I could 
go. I would also like to express my appreciation to my Final Year Project coordinator, Professor 
Dr. Wang Yin Chai, who had provided useful guidelines throughout this Final Year Project.
  
Besides that, I am extremely thankful to my friends especially Margaret Ram, Mohd 
Danniel and my coursemates for sharing and exchange of information and knowledge in 
finishing my Final Year Project. 
 
Lastly, it is my privilege to express my heartfelt thanks to my beloved family members 
especially my father and mother for their abundantly love, sacrifices, prayers and their constant 
of encouragement throughout my Final Year Project. Most specially, thank you God for the 





TABLE OF CONTENTS 
 
DECLARATION OF ORIGINALITY ...................................................................................... i 
ACKNOWLEDGEMENT ....................................................................................................... iii 
TABLE OF CONTENTS ......................................................................................................... iv 
LIST OF FIGURES .................................................................................................................. vi 
LIST OF TABLES ................................................................................................................. viii 
ABSTRACT ............................................................................................................................. ix 
ABSTRAK ................................................................................................................................ x 
CHAPTER 1: INTRODUCTION ........................................................................................... 11 
1.1 Introduction/ Background ...................................................................................................... 11 
1.2 Problem Statement ................................................................................................................ 12 
1.3 Scope ..................................................................................................................................... 12 
1.4 Aims and Objectives ............................................................................................................. 12 
1.5 Brief methodology ................................................................................................................. 13 
1.6 Significance of project ........................................................................................................... 14 
1.7 Project Schedule .................................................................................................................... 14 
1.8 Expected Outcome ................................................................................................................ 15 
1.9 Project Outline ....................................................................................................................... 15 
1.10 Summary ............................................................................................................................... 16 
CHAPTER 2: LITERATURE REVIEW ................................................................................ 17 
2.1 Introduction ........................................................................................................................... 17 
2.2 Review on existing applications ............................................................................................ 18 
2.2.1 Rental24H ............................................................................................................................. 18 
2.2.2 SOCAR MY ......................................................................................................................... 22 
2.2.3 EasyRentCars ....................................................................................................................... 25 
2.2.4 Comparison on existing applications.................................................................................... 29 
2.3 Summary ............................................................................................................................... 31 
CHAPTER 3: REQUIREMENT ANALYSIS AND DESIGN ............................................... 32 
3.1 Introduction ........................................................................................................................... 32 
3.2 Mobile Application Development Life Cycle (MADLC) ..................................................... 32 
3.2.1 Planning ................................................................................................................................ 32 
3.2.2 Design ................................................................................................................................... 38 
3.2.3 Development ........................................................................................................................ 54 
3.2.4 Testing .................................................................................................................................. 55 




3.2.6 Maintenance ......................................................................................................................... 55 
3.3 Summary ............................................................................................................................... 56 
CHAPTER 4: IMPLEMENTATION ...................................................................................... 57 
4.1 Introduction ........................................................................................................................... 57 
4.2 Installation and Configuration of the Software Used ............................................................ 57 
4.2.1 Android Studio ..................................................................................................................... 57 
4.2.2 Firebase ................................................................................................................................ 57 
4.3 Implementation Pages ........................................................................................................... 57 
4.3.1 Entrance Page ....................................................................................................................... 58 
4.3.2 Login Page ............................................................................................................................ 59 
4.3.3 Registration Page .................................................................................................................. 59 
4.3.4 Home Page ........................................................................................................................... 60 
4.3.5 Select Car ............................................................................................................................. 61 
4.3.6 Booking Form Page .............................................................................................................. 61 
4.3.7 Add Car Page........................................................................................................................ 62 
4.3.8 Search Car Page ............................................................................................................. 63 
4.3.9 View Booking History Page ................................................................................................. 63 
4.4 Summary ..................................................................................................................................... 64 
CHAPTER 5: TESTING ......................................................................................................... 65 
5.1 Introduction ................................................................................................................................. 65 
5.2 Functional Testing ....................................................................................................................... 65 
5.2.1 Test Case .............................................................................................................................. 66 
5.3 Non-functional Testing ................................................................................................................ 68 
5.3.1 Usability Testing .................................................................................................................. 68 
5.4 Summary ................................................................................................................................. 70 
CHAPTER 6: CONCLUSION AND FUTURE WORKS ...................................................... 71 
6.1 Introduction ................................................................................................................................. 71 
6.2 Objective and Achievements ....................................................................................................... 71 
6.3 Limitations and Constraints ......................................................................................................... 71 
6.4 Future Work ................................................................................................................................ 72 
6.5 Conclusion ................................................................................................................................... 72 
REFERENCES ........................................................................................................................ 73 
Appendix A ............................................................................................................................. 75 
Appendix B ............................................................................................................................. 76 





LIST OF FIGURES 
 
Figure 1.1 Phases of MADLC…………………………………………………………… 3 
Figure 2.1 View of Homepage for Rental24H…………………………………………. 8 
Figure 2.2 View of Booking Car for Rental24H………………………………………. 9 
Figure 2.3 View of Available Cars for Rental24H……………………………………… 9 
Figure 2.4 View of Car Details for Rental24H………………………………………… 10 
Figure 2.5 View of Booking Form for Rental24H………………………………………. 10 
Figure 2.6 View of Payment Form for Rental24H………………………………………. 11 
Figure 2.7 View of Login Page for SOCAR MY………………………………............... 12 
Figure 2.8 View of Booking Form for SOCAR MY…………………………………… 13 
Figure 2.9 View of Reservation Type for SOCAR MY………………………………… 13 
Figure 2.10 View of Available Cars for SOCAR MY………………………………… 14 
Figure 2.11 View of Car Details for SOCAR MY……………………………………… 14 
Figure 2.12 View of Entrance Page for EasyRentCars………………………………… 15 
Figure 2.13 View of Booking Form for EasyRentCars………………………………… 16 
Figure 2.14 View of Available Cars for EasyRentCars…………………………………. 16 
Figure 2.15 View of Car Packages for EasyRentCars…………………………………. 17 
Figure 2.16 View of Reservation Detail for EasyRentCars……………………………. 17 
Figure 3.1 Graph of Benefits of Mobile-Based Application of Car Rental for UNIMAS. 24 
Figure 3.2 Flowchart Diagram for Car Renter………………………………………… 31 
Figure 3.3 Flowchart Diagram for Car Owner………………………………………… 32 
Figure 3.4 Flowchart Diagram for Admin………………………………………………. 33 
Figure 3.5 Use Case Diagram of Car Rental Application………………………………. 34 
Figure 3.6 Sequence Diagram for Registration…………………………………………. 38 
Figure 3.7 Sequence Diagram for Login ………………………………………………. 39 
Figure 3.8 Sequence diagram for View Cars………………………………………........ 40 




Figure 3.10 Sequence Diagram for Managing Car……………………………………. 42 
Figure 3.11 Class Diagram for Mobile-Based Application of Car Rental……………. 43 
Figure 3.12 Sample of Entrance Page…………………………………………………. 44 
Figure 3.13 Sample of Sign in …………………………………………………………. 45 
Figure 3.14 Sample of Registration……………………………………………………. 45 
Figure 3.15 Sample of View Cars……………………………………………………… 46 
Figure 3.16 Sample of Selecting Car…………………………………………………. 46 
Figure 3.17 Sample of Book Car……………………………………………………… 47 
Figure 3.18 Sample of Manage Car……………………………………………………. 47 
Figure 3.19 Sample of View Report……………………………………………………. 
Figure 4.1 Entrance Page of UNIMAS Car Rental…………………………………….. 
Figure 4.2 Login Page of UNIMAS Car Rental………………………………………… 
Figure 4.3 Registration Page of UNIMAS Car Rental………………………………….. 
Figure 4.4 Home Page of UNIMAS Car Rental………………………………………… 
Figure 4.5 Select Car Page of UNIMAS Car Rental…………………………………….. 
Figure 4.6 Booking Form Page of UNIMAS Car Rental……………………………….. 
Figure 4.7 Add Car Page of UNIMAS Car Rental……………………………………… 
Figure 4.8 Search Car Page of UNIMAS Car Rental…………………………………… 
Figure 4.9 View Booking History Page of UNIMAS Car Rental………………………. 
Figure 5.1 Result for the user interfaces of UNIMAS Car Rental……………………… 
Figure 5.2 Result for functionality of UNIMAS Car Rental…………………………….. 



















LIST OF TABLES 
 
Table 2.1 Comparison on the Similar Existing Applications with Proposed Application. 19 
Table 3.1 Software Requirement………………………………………………………. 28 
Table 3.2 Hardware Requirement……………………………………………………… 29 
Table 3.3 User Software and Hardware Requirement…………………………………. 29 
Table 3.4 Description of Use Case Diagram for Administrator………………………… 35 
Table 3.5 Description of Use Case Diagram for Car Renter…………………………… 36 
Table 3.6 Description of Use Case Diagram for Car Owner…………………………… 
Table 5.1 Test Case of Login Functionality……………………………………………. 
Table 5.2 Test Case of Home Page Functionality……………………………………… 
Table 5.3 Test Case of Booking Car Functionality…………………………………….. 
Table 5.4 Test Case of Mange Car Functionality………………………………………. 
Table 5.5 Test Case of Notification Functionality……………………………………… 















Currently, most of the students of UNIMAS that having a transportation problem will 
rent a car from people in Facebook group that can be either student or outsider. However, it is 
not safe for the student to rent a car from outsider and the time to rent a car is quite slow. To 
solve this problem, a mobile-based application of car rental for UNIMAS has been developed 
as a platform for UNIMAS students to rent transportation, for student to rent out their car and 
effectively manage the car rental service in UNIMAS. Users and admin can log in to the 
application by entering their email and password. With the help of this application, students can 
search for available car and rent out their car at anytime using their smartphones. The 









Pada masa kini, kebanyakan pelajar UNIMAS yang mengalami masalah pengangkutan 
akan menyewa kereta dari orang di Facebook yang mana boleh menjadi pelajar atau orang luar. 
Walau bagaimanapun, adalah tidak selamat untuk pelajar menyewa kereta daripada orang luar 
dan masa untuk menyewa kereta agak perlahan. Untuk menyelesaikan masalah ini, aplikasi 
sewa kereta untuk pelajar UNIMAS telah dibangunkan sebagai platform untuk pelajar 
UNIMAS untuk menyewa pengangkutan atau menyewakan kereta mereka dan dapat 
menguruskan perkhidmatan sewa kereta secara berkesan di UNIMAS. Pengguna dan pentadbir 
boleh log masuk ke dalam aplikasi dengan memasukkan emel dan kata laluan mereka. Dengan 
bantuan aplikasi ini, pelajar boleh mencari kereta yang ada dan menyewakan kereta mereka 
pada bila-bila masa hanya menggunakan telefon pintar mereka. Metodologi yang digunakan 









CHAPTER 1: INTRODUCTION 
1.1 Introduction/ Background 
Car rental or car hire is a place where people can rent car for short periods of time, 
generally from few hours to a few weeks. It is also to serve people who require a temporary 
vehicle such as those who do not own their own car and travelers who are out of town. 
 
Car rental is used all around the world for them to travel from place to place. It is 
whether travelling for business, journeying or simply on holiday where car rental services are 
very helpful. The car rental system already existed in the previous year where people rent cars 
for their personal reasons. Today, car rental became more popular as the years pass by, 
especially in the developed and developing countries. 
 
In this project, the Mobile-based Application of Car Rental was developed in order to 
assist and help the UNIMAS students. This application was for UNIMAS student only which 
allows them either to rent their car or to find a car. In addition, the process of renting a car was 





1.2 Problem Statement 
The current method of this problem was students that having a transport problem will rent 
a car from people in the Facebook group which can be a student or outsider. It also takes time for 
the student to rent a car since they cannot see the availability of the car and the car might be 
unavailable. In addition, the student also need message the person and wait for their reply to book 
a car. Moreover, the students that have their own car and want to do the car rental service cannot 
guarantee their car safety. This was because their car might be stolen by outsider who impersonate 
as a student. Therefore, this project was to overcome the stated situation.  
 
1.3 Scope 
The scope of this project was to make an Android mobile platform that mainly design for 
UNIMAS students only so that they can either rent their car or find a car without posting on 
Facebook page. Moreover, UNIMAS students can look for their specific car with specific rate of 
the car.     
 
1.4 Aims and Objectives 
The aim for this project it to design and develop a mobile-based application for UNIMAS 
students. The objectives of this project are highlighted based on the problem statements, which 
were: 
 To develop a mobile application that acts as a platform for student to rent transportation 
 To design a mobile application for student that have their own car to rent out for others 
student 







1.5 Brief methodology 
 
In order to achieve the objectives of the project and build a successful mobile application, 
the Mobile Application Development Life Cycle (MADLC) is chosen as the methodology for this 
project. This is because the portability and ease to use make the usability of mobile application 
extremely simple with gradually less learning curve. 
According to Kaur and Kaur (2015), they stated that from the perspective of a mobile 
device, MADLC is just the representation of the conventional System Development Life Cycle 
(SDLC).  
Firstly, planning phase is where developers are required to define the goal of the project. 
List of requirements is needed to confirm whether the requirement can be transformed into features 
of an application. Gathering requirements can be done by distributing questionnaire.  
Next is designing phase. At this phase, prototyping and refinements of the project are 
needed. This phase is where developers decide on how to portray the features. After designing, it 
is the development phase where activities of building the application are included. Besides that, 
the user interface of the application will be built based on the design at the prototyping phase. 
Testing phase needs to be done where the mobile-based application is tested to find out 
problems or errors that were made during and after the development phase. After making sure the 
mobile-based application is error-free and have obtained feedbacks from students, the mobile-
based application is ready to be used. 




Release phase is where developers decide to release the application for other student to use 
this application as their car rental application. 
Lastly is the maintenance phase where if there is any error or improvement need to be 
done, the developer will fix and come up with the new update. 
  
1.6 Significance of project 
The Mobile-based Application of Car Rental for UNIMAS has the chance to solve the 
existing problem of car rental services that was done manually because by using this application, 
students of UNIMAS does not need to worry about the car they rent to since it only rented to the 
students. Therefore, outsider did not have the chance to register for this application. In addition, 
students able to see the availability of the car, cost of the car and description of the car before they 
book for it.  
 
1.7 Project Schedule 






1.8 Expected Outcome 
The Mobile-based Application of Car Rental for UNIMAS is expected to be a well 
managing of car booking application. There should only be use by the students of UNIMAS. 
Moreover, there should be able to view the type of car, search available car, condition of the car 
and description of the car. User also able to add, update and delete their car and cancel booking. 
Lastly, students that have their own car able to rent it to the students of UNIMAS by using this 
application.  
 
1.9 Project Outline 
Chapter 1: Introduction 
 In this chapter, the mobile-based application of car rental will be described to give a clearer 
vision and understanding about the project. This chapter consists of introduction, problem 
statement, scope, objectives, brief methodology, significant of project, schedule of the project, 
expected outcome and summary.  
 
Chapter 2: Literature Review 
 In this chapter, a research will be conduct on the current system and make comparison of 
selected existing mobile application that similar with the mobile application. This chapter will also 
identify the limitations of existing application and discussed about how to improve the current 
system to the mobile-based application. 
 
Chapter 3: Requirement Analysis and Design 
 In this chapter, the methodology that used to build the mobile-based application will be 







Chapter 4: Implementation 
 Chapter 4 focuses on the implementation of the mobile-based application and testing. 
 
Chapter 5: Evaluation 
 Chapter 5 focuses on testing of the functional and usability in developing the mobile 
application. 
 
Chapter 6: Conclusion and Future Works 
 Chapter 6 concludes the development of the mobile-based application, discusses the 
limitations and future work. 
 
1.10 Summary 
 In conclusion, Chapter 1 will give an understanding of the Mobile-Based Application of 
Car Rental for UNIMAS in details. The main object of this chapter is to build a mobile-based 
application of car rental for students of UNIMAS. The project come out with a mobile-based 
Android application that could help the targeted user which is the students of UNIMAS in car 
rental service. The project used Mobile Application Development Life Cycle (MADLC) as the 





CHAPTER 2: LITERATURE REVIEW 
2.1 Introduction 
The purpose of this chapter is to review and make comparison of the selected existing 
applications that similar with the current application. 
In recent years, most of car rental companies are often found in web-based application and 
flyers which they promote their car there. However, with the development of technology, car rental 
companies started to have their own car rental application which is easier and faster than before to 
rent a car. Presently, the students of UNIMAS will rent a car from people in Facebook group called 
“Kereta Sewa UNIMAS” and “WhatsApp” group that posted about car rental. 
The disadvantage about this type of car rental is that the car renter or rental can be outsider 
which cannot guarantee the safety of the students’ car and the student itself. Moreover, since they 
need to call or message the person in order to rent a car, the process of renting a car is slow. They 
also need to ask and wait for the availability of the car.  Therefore, this mobile-based application 
of car rental is way to help and assist the UNIMAS student in renting car. Moreover, only students 







2.2 Review on existing applications 
 In this section, three existing application had been chosen to be reviewed and compared. 
To identify the similarities, advantages, and disadvantages of the chosen application. The features 
of the existing and current application will also be discussed.  
2.2.1 Rental24H 
Rental24H is a global company providing cars for rental 24/7 almost anywhere in the 
world which work every day so that users can compare prices for renting cars of the leading 
agencies in the location users need. This application also easily books a car they like based on 
the type of car they want. 
 





Figure 2.2: View of Booking Car for Rental24H 
 
 





Figure 2.4: View of Car Details for Rental24H 
 
 





Figure 2.6: View of Payment Form for Rental24H 
 
Firstly, in order to rent a car using Rental24H application, user will need to place the pick-up and 
return details such as location, date and time as shown in Figure 2.2. After filling the details, user will see 
type of available cars where user can select a car based on their prices and type of cars as shown in Figure 
2.3. Then, user able to view the details of the car they selected as shown in Figure 2.4. Lastly, user need to 
fill the driver details and payment details as shown in Figure 2.5 and 2.6. The features for this application 
are user can place a pick-up location, return location. User also can select car that they desire based on the 
prices and car types. However, this application only able to book a car per day, user cannot book car per 
hour. In addition, the car can only be sent to certain location which is when the location selected is not 




2.2.2 SOCAR MY 
SOCAR is a car-sharing platform that allows customer to book a car that suits their 
needs by hour, day or week through using mobile application. SOCAR Malaysia provide the 
convenience and flexibility of driving a car without the commitments of owning one. With a 
variety of cars to suit every occasion and purpose, user can locate, book and unlock the car user 
want through an easy-to-use mobile app. 
 
Figure 2.7: View of Login Page for SOCAR MY 
 
